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Abstract; This paper aimed to study the spatial pattern of main tree seedlings and its relationship with environment factors
in a secondary poplar-birch forests in Changbai Mountains of northeasten China. All tree seedlings with DBH<1 c¢m within a
5.2 hm’(200 m x 260 m) plot were mapped in 2008. The spatial pattern of 5 tree seedlings was investigated, and the
relationship between spatial pattern of tree seedlings and environment factors was analyzed. The results indicated that on
small scales, Fraxinus mandshurica (0—90 m) , Acer mono (0—60 m) , Tilia amurensis (0—60 m,90—150 m), and
Acer pseudo-sieboldianum (0—90 m) showed significantly spatial autocorrelation, that is, there was an aggregated pattern.
The environmental variables and spatial variables showed strong interpretation on spatial variation of seedlings at the
community level, with an explanatory power of 61%. Pure spatial variables exhibited strong interpretation power of 56%
while pure environmental variables accounted only about 1%. The spatial pattern of Fraxinus mandshurica was significantly

correlated with soil organic matter, soil moisture, and total K. The spatial pattern of Acer mono was significantly affected by
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soil moisture and total P. The spatial pattern of Tilia amurensis was significantly influenced by total P. The spatial pattern of
Acer pseudo-sieboldianum was significantly affected by soil moisture. However, no environmental factor had significant effect
on spatial variation of Acer barbinerve. Most of the main tree seedlings showed an aggregation pattern, and environmental

factors had a certain influence on their distribution.

Key Words: Changbai Mountains; secondary poplar-birch forests; regeneration seedlings; spatial distribution;

environmental interpretation
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Table 1 Numeric composition of dominant regeneration seedling

AHXF 2 i HEXT 2
R Fh 2% e T Fi 2 o
Speci Abund Relative Speci Abundane Relative
Species bundance abundance/% pecies undance abundance/ %
JKIAN Fraxinus mandshurica 28446 69.5 M Tilia amurensis 1287 3.2
AN Acer mono 4303 10.5 K Acer pseudo-sieboldianum 1087 2.7
T Acer barbinerve 2522 6.2

1.2.2 HEHTFHAE
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BEJT NI R)Z 1356 (0—20 cm) BURHEREf , 2 BB 3O A=A a0 M ) ) AR A5 B8, A S 06 25 19 43 31
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Table 2 Spatial autocorrelation analysis of tree seedlings

Fih RS Lag orders

Species 1 2 3 4 5 6 7 8 9 10
;jjﬂjfig andshurien 0.742%*  0.4717** 0243 0.058 0.015 -0.013  -0.017  -0.078  -0.097 -0.107
EARBE Acer mono 0.552*"*  0.195" 0.033 0.139 0.074 0.042 0.079 0.069 0.026 -0.014
FEEM Acer barbinerve 0002  -0.139 0.162 0.021  -0.059 -0.031  -0.061  -0.042  -0.031 0.033
LM Tilia amurensis 0.538***  0271**  0.117 0.270**  0.169 " 0072  -0.038  -0.095  -0.102 -0.104
R

0.479*** 0.509 ***  0.258 ** 0.046 0.025 0.052 0.047 -0.032 -0.004 -0.085

Acer pseudo-sieboldianum

w % % P<0.001; * * P<0.01; * P<0.05
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Table 3 Environmental variables listed in the order of their explanatory power

A5 it Variables R? R?* Cum F P
3425 Total N 0.091 0.091 10.178 0.001
T HEAHLUB Soil organic matter 0.027 0.144 3.124 0.040
RS AL LAL 0.025 0.169 2.987 0.044
4342 Total P 0.027 0.118 3.089 0.048
433 pH Soil pH 0.019 0.189 2.299 0.098
+ 4R E Soil moisture 0.016 0.205 2.012 0.139
+ 445 Total K 0.013 0.218 1.564 0.207
R? VB EMES S B R*(H The R? value of the environment variables ;R2 Cum : T E 2 R? Z3HH The R? cumulative value of the environment
variables.
*4 HETEAIHERERTFHEXE
Table 4 Correlation between distribution of tree seedlings and environmental variables
i T O 7 G ON  O N E
Species moisture mat;r Soil pH Total N Total P Total K LAI
KM Fraxinus mandshurica 0.013* 0.034 " 0.002 0.002 0.001 0.063 ** 0.003
AP Acer mono 0.003 0.049 * 0.009 0.010 0.077 ** 0.014 0.001
LM Acer barbinerve 0.005 0.025 0.008 0.008 0.010 0.017 0.006
LM Tilia amurensis 0.004 0.010 0.006 0.006 0.049* 0.016 0.006
B Acer pseudo-sieboldianum 0.058 * 0.012 0.005 0.002 0.022 0.004 0.004

MIRTT 2200k 28— 20 0 4 8 23 [R1 00 AT B BRBE AR, 25 R s K A 4 1 2 [ 20 Af 14 B8 I i
RE B8R , 3K I3 | LA HLTOR e A B R AR 7K MDA B 25.5% (PR 5 B A B A T 20 + R 05
Ap i s () AR AL R AR AP0 0 ) B2 (A1 A 728 55 5 b S AL JBOR - S A B Xk (5 A B4l v 2 18] 20 A 19 i e JEE
N 5.8% ; H-HEA XTSRS R 5040 B AR RE A 9.49% 5 38K 43 XIS (0 B 4l 1 235 1] 43 A 4 i R 2l 6.2%
(%£5).

R5 YEZTEIHHFTESE

Table 5 Partition the variation of spatial abundance pattern of tree seedlings

) Fif 75 2243 Variance decomposition

Species a b ¢ d
KA Fraxinus mandshurica 0.138 0.117 0.066 0.679
AP Acer mono 0.004 0.054 0.291 0.651
B Acer barbinerve - - - -
LM Tilia amurensis 0.025 0.037 0.532 0.407
M Acer pseudo-sieboldianum 0.016 0.078 0.346 0.561

a: AL s PR B () 38 43 Variation can be interpreted by environment alone; b ¥ 35 48 15 15 2% [A] A8 w5 L[] fif B¢ (19 K 4 Variation can be
interpreted by environment and space in common; c: 45 [8] A8 & B fi# B A9 Variation can be interpreted by space alone; d: JC ¥ ff B 1 35 43

Unexplained variation

23] A AR SE R T A R R, UCAE M MRE 9 AS AB HE 44 i 5 A9 D0 8 SR &l v, K il A, K
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